
MONTHLY WEATHER REVIEW. 
Editor : Prof. CLEVELAND ABBE. 

VOL. XXVI. APRIL, 1898. No. 4 

INTRODUCTION. 

The MONTHLY WEATHER REVIEW for April, 1895, is 
based on 2,929 reports from stations occupied by regular and 
voluntary observers, classified as follows : 147 from Weather 
Bureau stations ; numerous special river stations ; 32 from 
post surgeons, received through the Surgeon Cfeneral, Uiii ted 
States Army; 2,583 from voluntary observers ; 96 received 
through the Southern Pacific Railway Company ; 13 from 
Life-Saving stations. received through tlie Superintendent 
United States Life-Saving Service ; 31 from Canadian sta- 
tions; 20 from Mexican stations; 7 from Jamaica, W. I. 
International simultaneous ohservatiolls are received from 
a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgnlent is nirtde of the hearty cooper a t’ 1011 

of Prof. R. F. Stupsrt, Director of the Meteorological Service 
of the .Dominion of Canada ; Mr. Curtis .J. Lyons, Meteor- 
ologist to  the Government Survey, Honolulu ; Dr. Mariano 
BBrcena, Director of the Central Meteorological Observatory 
of Mexico ; Mr. Maxwell Hall, Cfovernmeiit Meteorologist, 

Kingston, Jamaica ; Capt. S. I. Kiml~nll, Snperintendent of 
the United States Life-Saving Service; and C‘ommaucler J. E. 
Craig, Hydrogrnpher, United States Navy. 

The REVIEW is prepared nnder the general editorial super- 
vision of Prof. Cleveland A I ihe. 

Attention i H  called t u  the fact that  the clocks aiid self- 
registers a t  regular Weather Bnrean stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours 1)ehind Greenwich time ; as far as prac- 
ticable. orily this standard o f  time is used i n  the text C J ~  the 
REVIEW, since all Weather Rnrean observations are required 
to IF taken 2nd recorded hy it. The standardR nsed hy the 
public in the United States and Canada and by the volnntnry 
ulwervers are believed to genernliy conforin to the modern 
international ~ys ten i  of stanc1:trd meridians, one hour apart, 
hegi 11 ning wi th  Greenwich . Record x of 111 iscel I aiieoiis phe- 
I I O I I ~ P I ~ R  that  are reported occ:wioitally i i i  other stantlards of 
time by vnlnutary (il)srrvrrs or iwwspaper  corrrsprmdents are 
sometimes corrected to agree w i t h  the eastern standard ; other- 
wise, the local meridian is mentioned. 

STORM WARNINGS AND WEATHER FORECASTS. 
By Lieut. Col. 11. II. C DuNwonnr, Buperrislng Fairecast Official. 

Under this hend i t  is proposed to make note of all estrrme 
and iiijurious weather conditions occnrring during the ni~inth, 
and the warnings of  the sanie issued by the Rnrrnu, with 
instances, as far as reported Iby otiservers or the lirws, i n  
which these warnings were of special putdic heiiefit. The 
signals displayed by the Weather Bureau will lie referred to 
as “ information,” “ storn1,” “ liiirricane,” “ C(Jlll-wfLVe,” aiid 
‘‘ norther,” respectively. 

The injurious conditions of note that have occurred during 
the month were the severe frosts of the 6th and 9th in the 
South Atlantic and Gulf States, the stornis of the 13-15th 
and l&SOth in the Lake Region, ant1 of the 9W29th oil the 
Atlantic Coast, the severe norther of the lS-13th in Oali- 
fornia, and the flood in the niiddle Mississippi River. 

FROSTY OF THE 6-~TH. 

Heavy frosts occurred on the morning of the 6th to Oth, 
inclusive, in the South Atlantic and Qulf States, with light 
frost on the 8th as far south as Jacksonville. Wartlings of 
these frosts were issued from the Central Ofice on the morn- 
ings of the 5th, 6th, and 7th, and extensively distriGutei1 
throughout the regioirs named. The district snhject to the 
greatest injury from frost a t  thie time was the trucking region 
of North Carolina, and the following r i p r t s  from the 
Weather Bureau oficials of that  regiori sliow the distrilintioii 
of the warnings and their value to the interests ntfected. 

From Mr. C. F. von Kerrmanii, section director, Raleigh, 
N. C., April 26, 1598 : 

Wmiiings were issrieil by telegraph from Raleigh indicating the 
1irolxible occurrence uf frosts on Weilnesilay. Thnrstlay, and Friday 
mornings (Alpril fi, 7 ,  ant1 8). The ntiiiilier o f  regiilar disjilay stations 
re;u~lir~l W:IA fifty-four, t i €  whit-h twenty-four lie i n  the jmportant 
eastern trucking section of North (-’arolina. special warnings were 
also scnt to eleven other points, an(l a iiuml~er of  replies to urgent 
intluiries Iig telegralh froin l~ersons not 011 our regular list. The warn- 
ings were also widely qlistributecl Iiy iiiail f r tm Raleigh, Tttrboro, and 
Parinele by the logotype system. A number of displa men, besides 
l’osting warnings at the  poit oifice alia1 depots, ~ R O  rlivtriguteil them by 
telephone to the  princaipal truckers in  their vicinity; they were also, 
H here oliportunity offered, sent iuto tlie country, and circulate41 ver- 
lially, so that, esperially in tlte ,nost iiirpcirt~~nt eastern section, they 
untluestionsbly were very n.i~leIyclis~eniiiiate~1. The average tiiiie that 
the warnings were receiveil i n  advance of tlie frost was fourteen hours, 
anildy sufficient to enable crops to be iirotecterl. 

* x * x Q * * 
The universal interest in the warnings is emphnsized i n  nearly all 

coin mu n icat io ns received. The  following typical e s tracts f ruiii such 
letters nil1 I)e sufficient to cniivinre any one on this point. Mr. H. R. 
Horne, of Fayetteville, writes: “ Our truckers and others have shown 
much apprecistion of tliese forecasts. The daily telegranis were dis- 
playeil as ~ o o n  as received, an41 teleplionetl to the  Irincipal truckers. 
The crop to wliich most attention has  IJeen given liere an11 for which 
the  warnings have been of most value is that of atrawberries. The 
general rnetliotl of protection is to rover with pine straw. The espense 
(Jf covering tliese crops is qnite 811 item to the  truckers, and the  acreage 
is sncli tliat it is iniportnnt that  the  forecasts lie receivetl as early in  
tlte morning as  practicalde in order to give the  time necessary to corn- 
plrte tlie work of protection. The only suggestion we have to offer is 
that in case a ~ t ’  tlirentetiing \\enther forecasts be as definite as to frosts 
:as practicx1)le. We tliiiik that Inore interest is shown in the forecasts 
now than ever liefore.” 

Mr. W. P. Banghain, of Washington, N. C., stntes: 
139 
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‘‘ I am glad that you wish a n  expression as to the value of the fore- 
casta for t h e  past few days. There is hardly any telling how much 
good we derive from them. As soon as received we notified all, in  per- 
son o r b  telephone, and the result was that  all early vegetables, gar- 
den andrcold frame crops, potatoes, etc., were covered, the  latter by 
furrows with lows. The berry crop was all covered with pine straw 
and saved. &e saving was thousands of dollars. Please continue the  
service, as otherwise all of us who are interested in farming will feel 
like discontinuing trucking.” 

From Mr. W. H. Fallon, observer, Wilmington, N. C. : 
No frost of consequence has occurred in  this section of the  State dur- 

ing the  past season without ample warning. Upon the  receipt of each 
warning every effort was immediately macle to distribute the  same to 
every section of eastern North Carolina by means of tlie telegraph, 
telephone, mail, bulletin, and t h e  press. * * * We reached by 
telegraph as far north as Goldsboro, as far northeast as Newbern, and 
as far west as Hamlet ant1 Fayetteville. 

The damage done by tlie frost since the 1st of the  inoiitli, thanks to 
the warnings, was nominal. From the  best obtainable information 
$5,OO0 will cover it. Potatoes, beans, and peas were about all tlie vege- 
tables injured, and they only slightly. It is safe to assert that  at least 
$1OO,OO0 were saved. The following statement furnislied by Mr. H. T. 
Bauman, shipping master of t h e  Fruit Growers’ Association, pretty 
well covers the case: 

“ The frost warnings of recent dates were received at Wilmingtonantl 
vicinity from ten to twelve hours i n  advance of the  frosts, thereby 
giving our truckers and strawberry growers ample time to arrange for 
tlie protection of these crops. The  warnings were posted at all the  
principal points along the line of the several railroads, where the  
growers could see and profit by them. This they did by covering their 
plants with pine straw, which is a certain protection against cold and 
frost. The  property protected was principally strawberries, the  ap- 
proximate value o f  which was between $C;OO,CW and $600,000. I think 
it would be safe to say that  t h e  value saved through these warnings 
will amount to $IOO,OOO. Our growers frilly appreciate this service of 
the  Weather Bureau and your prompt dispatch of all infornlation to 
the several localities in this territory.” 

STORMS OF 1 3 - 1 5 ~ ~  AND 18-~OTH.  
Concerning these stornis and the warnings issued on their 

account Prof. E. B. Garriott, in charge of the Weather Bureau 
office a t  Chicago, Ill., reports: 

During the  night of t h e  14-13th a storm of considerable force de- 
veloped over northern Illinois. North west storin signals were ordered 
up on Lake Michigan a t  9:30 a. ni. on t h e  13tli, and northeast signals 
a t  the same time on Lake Huron. High northerly winds prevailed on 
Lake Michigan during the  13th, and practically all vessels, except the 
regular liners, were unable to go northward until the morning of the  
14th. On the  evening of t h e  13th Captain Boswell of the  Bteamship 
City of Loukuilb called up  the  Chicagoofice ljy long distance telephone 
from St. Joseph, Mich. With s view to making the  trip over to 
Chicago that  night he desired to ascertain t h e  indications. H e  was 
told that tlie wind would liaul around from east to high northerly 
within two hours. H e  afterwards stated that this information had 
been of great value to Iiim, as such advice usually was. Knowing that 
the wind would shift to north in  a short time, h e  was able to shape his 
course according1 escaping the severe cross sea which h e  would have 
experienced had t e  taken his regular course. 

Another storm moved from the northwest southeastwartl to tlie 
Arkansaa Valle from April 14 to IS, after which it took a northeasterly 
direction over t 8 e  Lakes, attended by high winds during the  16th, lilth, 
20th. Northeast storm signals were ordered up at Chicago at 10 p. m. 
April li, and elsewhere on Lake Michigan on t h e  16th, and also on 
Lake Huron, except tlie extreme northern portion. At 9:3IJ a. IU. on 
the 19th the signals were ordered up  on the rest of Lake Huron and the  
eastern ortion of Lake Superior. The display of signals continued 
forty-eigit hours. During the  pale of the 19th tlie steamer J. H.  oulh- 
mih, towing t h e  schooner H. A. Barr, became disabled on Lake 
Huron and both vessels were driven ashore on False Presque Isle 
Point. Although h e  had encountered the  gale early in  tlie day, the 
caphin of t h e  Oulhvrnile determined to press on to the Straits of Mack- 
inac, and lie believes that  h e  would have succeeded had not his niachin- 
ery become disabled. As both steamer and consort were without 
cargo and hound up  Lake Huron, it was a most foolhardy undertaking. 

This storm developed in the Ohio Valley during the night 
of the 25th and moved thence to the south Atlantic Coast by 
the night of the 26th. It was ceutral off the South Carolina 
Coast on the morning of the 27th, off the North Crtrolinia 
Coast on the morning of the 28th, and off the New England 
Coast on the morning of the 29th. It caused nnusually severe 
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STORM OF 26-29TH. 

gales and high tides on the middle Atlantic Coast, the follow- 
ing maximum velocities in  miles per hour were reported 
during its progress, viz : Savannah and Charleston, 42 ; Wil- 
inington, 48; Cape Henry, 68; Cape May, 40 ; Atlantic City, 
44 ; New York, 36 ; Sandy Hook, 60 ; Block Island, 73 ; and 
Nantucket, 48. 

Information signals for this storm were ordered from Jack- 
sonville to Wilmingtou and northeast storin signals a t  Capes 
Hatteras and Henry a t  10:30 1). m. of the 26th ; a t  1O:OO a. ni. 
of the 37th the northeast storm signals were extended to the 
New England Coast, all signals being well in advance of the 
dangerous winds. Warnings were also issiied of the expected 
high tides, concerning which the following extract from the 
Norfolk Virginian and Pilot of April 28 is given : 

Owing to t h e  warnings very generally disseminated by t h e  Weather 
Bureau very few were caught by the  high water and little damage 
resulted. 

FLOODS I N  THE MISSISSIPPI .  

The flood in the Mississippi was a continuatio~i of that 
noted i n  the March REVIEW ; the following reports from the 
Weather Bureau officials in the regions affected and from 
newspaper extracts are given : 

From Mr. P. H. Smyth, observer, Cairo, Ill., May 14,1898 : 
With the  exception of tlie deplorable disaster at Sliawneetown, HI., 

on April 3, 1898, resulting from sbreak  in  the  levee, whereby the  town 
was inundated, 30 persons were drowned, and considerable property 
destroyed, tlie recent flood did no very great damage in  the  Cairo dis- 
trict. Railroad traffic was interrii >ted but very little; river navigation 
was ractically uninterrupted; and resitlents of lowlancls, liaving been 
amp& forewarned by the  Weather Bureau, removed themselves and 
pro erty to places of safet , and suffered little or no loss. 

T i e  progress of the  f l o d w a s  carefully watched from day to day, and 
predictions of the  stages at t h e  several points in  the  Cairo section were 
issued when thought necessary. A detailed statement of existing river 
conditions was published daily on t h e  weather map, and tlie maps 
were inailed to all points on the  rivers that  could be reached. 

When thought necessary, forecasts were telegraphed to Evansville, 
Ind., Shawneetonn, Ill., and Paducah, Ky. 

The warnings telegraphed to the  observer nt Evansville were fur- 
nished the  newspa >era at that place, and telephoned to persons inter- 
ested. The specin! reports telegraphed to Mr. 6. A. Fowler, Parlucah, 
Ky., were bulletined, and published i n  t h e  newspapers of Paducah. 

The special reports sent to Mount Vernon, Ind., and Shawneetown, 
Ill., were bulletined daily, and widely tlistribrited by mail from those 
points. I n  addition to the regular river messages telegraphed daily to 
Evansville, Paducah, Louisville, and Chicago, special river messages 
were, during the  period of high water, telegraphed dail to Mount 
Vernon, Ind., Ghawneetown, Ill., Meniphis, Tenn., Vickslurg, Miss., 
Arkansas City, Ark., and New Orleans, La. 

It is safe to say that  there is not a person i n  tlie threatened region 
but manages in  some way to keep informed as to what tlie rivers are 
doing, and about how much water to expect. From the tiine that  the 
river approached the  danger line at Cairo until all danger was over, the 
office was daily visited by farmers, lumbermen, and others seeking in- 
formation. 

Undoubtedly the reports and warnings were of great value, and the 
means of saving much property. Crops did not suffer to any great ex- 
tent, as the flood was not of long duration, and subsequent weather 
conditions were favorable. Very little planting has been done in  the 
lower bottoms. 

The river was above danger line at Evansville, Ind., froni March 41 
to April 12, 1898, inclusive. At Cairo tlie water was above danger line 
froni March 24 to April 16, inclusive. 

The predictions issued from this office in  connection with this flood, 
were as follows: 

Wedneday, March 03.-The lower Ohio will continue rising during 
the  remainder of this week, and probably longer. At Evansville a 
stage of about 37 feet will be reached by Thursday morning (44th); a t  
Paducah a stage of about 32.5 feet will be reached by Thursday morn- 
ing (24th); at Cairo the danger line (40 feet) will be passed by Thurs- 
day afternoon (24th). The Mississip i from below St. Louis to Cairo 
will rise during the  next forty-eight lours;  froin below Cairo to Mem- 
phis will rise for at least five days. On t h e  morning of the  24th the 
stage at Evansville was 3i.4 feet; a t  Paducah, 32.9 feet; and at Cairo, 
40.9 feet. 

Thursday, March %.-The Ohio, at Evansville, will reach a stage of 
between 39 and 40 feet by Frida morning (25th); at Paducah, a stage 
of about 35 feet will be reachecr by Friday morning (- 95th); a t  Cairo, a 
stage of about 44 feet wilrbe reached by Friday morning (25th). That 
part of the prediction referring to Evansville was telegraphed to the 
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observer at that point. Thestages reached on  themorning of the 35th 
were as follows: Evansvilie, 38.4 feet; Paducah, 34.4 feet; Cairo, 42.8 
feet. 

F&y, MurcA 35.-The Ohio, at Evansville, will continue rising for 
a t  least three days; at Paducah and Cairo, will rise at a decreasing rate 
until Sunday (27th). A stage of a G u t  35 feet will be reachedat Padu- 
cah by Saturday morning (26th), and a stage of about U feet will be 
reached at Cairo by Saturday afternoon. At Paducah 35.6 feet was the 
stage reached on the  morning of the  2tith, and at Cairo a stage of 44 
feet was reached by noon of t h e  26th (Saturday). 

Sunday, Harch 37.-The Ohio will reach a stage of about 43 feet at 
Evansville Monday (28th), and 46 feet at Cairo Monday afternoon 
(28th) That  part of the  pretliction referring to Evansville was tele- 
graphea to the  observer a t  that  point. Forty-one and nine-tenths feet 
was rearhed at Evansville Monday morning (SYth), and 45.9 feet a t  
Cairo at 7 p. m. on Monday, 36th. 

#odtzy, Narch %.-The Ohio from Evansville to Cairo will continue 
rising. A stage of about 44 feet will be reached at  Cairo by noon Wed- 
nesday, 30th. The  stage at Evansville on t h e  morning of tlie 30th was 
43.7 feet ; the  stage at Cairo at noon of the  30th was 47 feet. 

T u e h y ,  H ~ T c ~  -%.-The Ohio, at Evansville, will continue rising for 
three or four days, a stage of about 45 feet will be reschecl at Evansville 
by Thursday night (31st) or Friday morning (April 1) ;  at Patlucah 
and Cairo, will continlie rising; 41 feet will be reached at Paclucah by 
noon Wednesday (3Otli), and 48 feet will be reached at Cairo by Tliurs- 
day noon (31st). The warning was telegraphed to Evansville and 
Paducah. Forty-four and seven-tenths feet was reached at Evansville 
on the morning of April 1; 41 feet was reached a t  Paclucah on the 
morning of the  30th; and 48 feet was reached at Cairo on the  afternoon 
of the  31st. 

Thurday, ditcrch 31.-The Ohio, at Evansville, will rise slowly during 
the next thirty-six hours; a maximum stage of about 45 feet will be 
reached at Evansville on the  present rise; a t  Paducah antl Cairo will 
continue rising. A t  Cairo a stage of about 48.6 feet will be reache41 by 
Friday evening, April 1. The  maximum stage reached a t  Evanfiville 
was 44.8 feet on the  morning of April 2, the  river then remaining 
stationary for twenty-four hours. At Cairo 45.8 feet was reached at  
730 p. ni. on April 1.- 

Fi*i&y,April 1.-TheOhio, a t  Evansville, rising slightly until to-night, 
verv nearlv stationarv Saturdav (%I)  : at  Paducah. will continue rising 
unGl Sunday (M), bGt a t  a cle6reasiig rate; a t  C:airo, will rise at a (1; 
creasing rate for three or four days. The  water in sight this morning 
indicates for Cairo a niasimum stage of between 49.5 ant1 50 feet. The 
maximum stage reached a t  Cairo was 49.S feet, on the  morning of the  
6th. The  maximum stage preilicted for Paducah was slightly above 
4ti.5 feet; t h e  iuaxiruum stage reached at Paducah was 4i.3 feet. 

The following are extracts from letters received at this office : 

“So far as known there was not any money saving effected by these 
Harnings, yet the  citizens here have come to regard your forecasts a8 
reliable, and many storekeepers along t h e  river front, whose cellar8 
were in danger of inundation, expresse41 themselves as much pleased 
with the forecmt of the  29th. Much favorable comment wasalso made 
by the  citizens generally regarding the correctness of the forecast.” 

‘ I  MOUNT YERNON, IND., A p r i l  19, 1808. 

“ EVAN~VILLR, TNIL, April 11, 189s. 

“ I n  regard to benefits derived from river reports in  recent floods; 
reports were very much sought after. W e  sent hy mail daily about 
fifteen repnrts, :md issued about Efty. Farmers from miles around 
made dailv trips here  to ascertain the  stage of the  water. About how 
much prc{wty was savetl in  dollars I can not state accurately, but it 
certainly would mount way up i n  t h e  thousands. All boats were h s y  
moving stock and people to high ground for weeks.” 

‘‘ PADUCAH, KY., Yay 4, 189s. 
‘‘ The rivrr reports have been of inestimable value, not only to the 

citizens o f  I’aducah, but also to the timber men of the lower Tennessee 
ani1 Ohio rivers, enabling them to prepare for the  flood, and to remove 
to p h r e s  of safety all goods and products. The reports sent me are 
each (lay published i n  t h e  two daily afternoon papers and also in  the 
morning tlaily, and through this  medium reaches the  entire community 
in  a fihort time after receipt. The money value of stock and property 
save$l by the reports will reach far up  into the millions.” 

“ T h e  reports furnished us durin the recent high water period were 
of grpat value to us at our sawmi17 in this county, the  surrounding 
country sharing in  the benefits. At our mill we have quite a settle- 
ment, a great many families. The  warnings received gave US amtile 
time to provide for our stock, and those i n  the  lower lands to provide 
for theirs. They also guided us i n  floating i n  timber to our mill. In  
the  vicinity of our mill there is quite a large fanning country and the 
reports furnished at our mill have t h e  credit of saving at least .io acree 
of wheat, besides a pen of 750 bushels of corn. On the  farms of Jas. 
Ice and Thos. Morningstar the  levee broke last year, damaging a t  least 
50 acres of growing wheat; they rebuilt t h e  levees last fall, but not 
high enough. On learning the probable rise to be expected, they at 

“CAIRO, ILL., May 13, 1598. 

once put all trams to work and built their levees high enough to keep 
the  water from overflowing, and saved a t  least $1,200 to $1,500 by be- 
ing warned. 

“A pen of corn belonging to the  Garret Bros. would have been lost 
ly! it  not been for t h e  reports sent by you. 

We call your attention to these facts which came under our direct 
observation, and know that  the  surrounding country shared equally in 
the  benefits of the  reports. Thanking you and your department for 
your kindness, we are, yours truly. 

(Signetl) SMITH BROS.” 
CU~TO, Ill. ,  Citizen, April 31, 1598.-The flood of 1898 is now a thing of 

the  pafit. I t  was not so serious as that  of last, year in  this vicinity, but 
from Memphis south the water reached a higher stage than last year. 
Owing to the escitenient of war, little attention was paid to the over- 
flow by the  press or people. The river at this point was out of its 
banks from nIarch BY to April 16. The highest stage was 49.8 feet. It 
might be well here to state that  the Weather Bureau predicted with 
almost perfect accuracy t h e  maximum stage. They stated the river a t  
Evansville would reach a maximum stage of 45 feet. It,  in  fact, 
atopped a t  443. Here they predicted the  water would come to a stand 
a t  between 49.5 ttntl 50 feet. I t  stopped a t  49.8 feet. These accurate 
predictions have increased the  confidence of the public in  the  Weather 
Bureau, and the people will depend more than ever upon its warnings. 

From Mr. W. C. Emery, local forecast official, Memphis, 
Tenu. : 

During t h e  recent high water which began in  illarch and continued 
until near t h e  end of April, the  Mississippi was above the  ilanger line 
in this section, as follows: Cairo, from March 24 to  A ril 17, inclusive, 
ant1 highest water, 493  feet: Meiuphis, from Marc[ 31 to April 20, 
highest water, 37.1 feet; ancl Helena, from April 6 to 24, inclusive, the 
highest being 49.1 feet. 

During the  above period most of the  low lands in  that  portion of 
Arkansas comprising the  county of Crittenden and the eastern half of 
St. Francis and Lee counties were badly flooded, as were the  regions 
adjacent to the river on the Tennessee side in  the  counties of Tipton 
and Lauderdale. I n  some portions of the above area the  water was 
higher than during any previous flood, but owing to the  absence of 
breaks in any of the State or Government levees there was no rushing 
or sudden outbursts of water, Lut, on the  contrary, the rise from first 
to last was steady and gradual. This beinu the case, ample time was 
afforded those living in  the  threatened drstricts to take advantage of 
the Weather Bureau warnings and prepare for the  predicted overflow. 
The first regular warning issued from this office was 011 March 24 when 
the  river stage a t  Memphis lacked 6 feet of the  danger line, and this 
was followed by other warnings issued at intervals of four days until 
April 11, when the  flood began to  subside and all danger was ast. 
These warnings were in the  forin of bulletins which gave a grief 
synopsis of the  latest information at hand concerning tlie river condi- 
tions likely to affect this section, and a forecast of what might be ex- 
pected in the near future. At each issue of these billletins two hun- 
dred post oflices in the threatened districts were supplied with one or 
more copies by mail, and the  poHtmasters were requested to give them 
the  widest possible circulation in  their respective localities. The bul- 
letins were also published in  tlie daily papers. I n  addition to the 
warnings ani1 forecasts thus issued, a daily report was furnished the 
local press, antl the officials of the  eleven railroads centering here, and 
by them transmitted over their respective lines for the  benefit of the 
public. 

The benefits resulting from the warnings and reports issued were pro- 
nounced, ancl form a striking illustration of the  value of the River and 
Flood Service. Hat1 it not been for the reports thus issued the levees 
would not have received the  prompt attention needed to put them in 
condition to withstand the flooql, antl, as later events proved, they 
would not have been sufficient without the  new work placed upon them 
after the overflow was predicted. The  work of raising the  levees was 

ushed forward rapidly, hundreds of men and teams being em loyed 
got11 night and day for about two weeks, and guards were placecfalong 
t h e  entire line to watch for possible breaks. 

Although the  water i n  this section was higher than during the flood 
of 1897, or that  of any previous year, and to all appearances the  danger 
threatened was fully as great, there was no loss of life, and com ara 
tively little damage to property, while the scenes of suffering ancrdis: 
tress which characterized t h e  flood of last year were entirely lacking 
in  this. The  preservation of the levees alone saved this section a sum 
of money more than equal to the total cost of maintaining the  Weather 
Bureau one year. In the  region unprotected 1) a levee the  people 
were so well prepared for the  overflow that  t h e  Yamage sustained was 
only moderate, and that  mostly confined to the  injury inflicted upon 
growing crops. Immediately upon the  receipt of the  information that  
a n  overflow was threatened, tlie people of Marion, the  count seat of 
Crittenden County, Ark., erected a protection levee around t t e  town, 
but on account of being too frail in  its construction, it failed to  keep 
out the water. There are a number of instances, however, where em- 
bankments were built around buildings and even growing crops, fully 
protecting them, so that flood warnings and forecasts were of especial 



143 MONTHLY WEATHER REVIEW. APRIL, 1898 

e i - i :  
- g  g r n  -__ 

Miler. 
'is0 
469 
555 
517 
517 
678 
514) 
7 i5  

4, e81 

610 

588 

704 
6222 
616 533 

$74 
550 
656 

4,m 
608 

5% 

- 

- 

value to farmers and others occupying the low lands nearest the  river. 
From these sections most of the  live btock was transferred to high 
ground, and other movable property placed out of danger. Nunierous 
letters have been received from the  recipients vf Hood ~ a r n i n g s ,  ex- 
pressing appreciation of the Weather Bureau H ariiings. 

NORTHER IN CAJJFOl1NIA. 

Mr. W. H. Haminon, forec:ist official a t  Sail FraiIcimJ, re- 
ports: 

Only one injurious condition prevailctl during the  month, an11 tliat 
was the severe norther of April 12 and 1 3 ,  ample warning o f  M Iiic-li wac  
given on the niorning of April 11. High dehicc-atiny iiorth i+~ituls lire- 
vailed 011 the  dates nientionetl, I\ hich seriously hliylited growing c ~ o ~ J " .  
However, the  warning of thest: ctoni~itit~ns is not generally o f  great 
benefit, as  it ih  iiulwssible to protect agrlinst them. In some irriprtetl 
sections a n  extra aiuouiit of water is run upon tlie lantl in  atlvance of 
such periods, t h e  cvaporation of which teiitls to reduce tlie nmuunt uf 
injury. 

FORECASTS IN OREGON. 

Mr. B. S. Pague, 1C)ciLl forcBcnst oficial in  cliitrgr o f  the 
Portland, Oreg., forecaRt diutrict, reports as follows i l l  regiird 
to the forec:tsts i t i d  witrniiiga issued from that  stittioil : 

During the  month no wind signal orders were issued, there bcing nu 
storms. 

The fishing season has openctl. There are sonie 8,OVO ~iersonh in 
fishing boats a t  the  nioutli of the  C'uluinbia Ri ie r  every day. The 
knowledge that  there are  no wintl s i g d  ortlers tliqilnyetl is as v:llu- 
ahle as the  orilers themselves wou1tI be. The cannery nieii, \\ Iio em- 
ploy the fishermen, carefully note the  forecasts day IJY day. 

Frost forecasts were issued and verified 011 several dates, but no l~ene- 
fits have been reported. 

Rain forecasts are anxiously looked for, owing to the long absence 
of good general rains. 

The temperature forecasts have been watched with consitlernlJle 
interest, owing to the  effect t h e  temperature now has on the  siiow in 
the  niountains, the  consequent melting, and the rise of the livers itntl 
&.reams. 

Special forecast inforniation has been asked for and given tluite fre- 
quently qluring the month conccrning prolmlile rain ant1 the  rise of the  
Columbia. Many peol)le SOW seeds, etc., along tlie river liottom on 
information issuetl from this office. One orcliardist relwrted Iiersoii- 
ally that  lie han found it  most profitable and for the best interests of 
his orchard not to plow until the  weather report states that " suinuier 
weather conditions " are present. 

AREAS OF HIQH AND LOW PRESSURE. 
By Prof. E. A. HAZEN. 

During the month 8 high areas and 7 low areas were 
sufficiently well defhied to be traced on Charts I :tnd 11. 
The accompanying tahle gives the more importun t statistics 
regardiiig the IJegiiiniiig and advance of thwe highs and lows. 
These coiicli tions during the month w r e  remarknlile f(Jr their 
definitions, duration, and clistaiice over which it wiis possiI),le 
to follow them. The average diiratioii for both was 6.5 clays. 
The average length of path \vas 3,8335 and 3,SS'i miles for 
highs and lows, respectively. 

HIQHS. 

Of the 7 highs all but No. I began on the Pacific Coast and 
all were traced across the country to the dt lant ic  Coast. 
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Nos. V and VI1 disappeared off the north Atlantic Coast and 
the others near the Florida coast. 

LOWS. 

Of the lows I and VI1 were first noted in Arizona, I1 and 
I11 near the north Pacific Coast, and I V  and V in Alberta. 
No. VI1 was last noted in the St. Lawrence Valley, No. V off 
the middle Atlantic Coast, and all the rest over or near New- 
foundland. As low I passed up the Atlantic Coast., a wind 
of 48 miles an hour was reported a t  Block Island, p. m. of 5th. 
BiiRalo reported a 56-mile wind, p. m. of 30th, as low No. IV 
reached the lower Lake Region. The highest wind 'of the 
UlCJllth, 72 miles an hour, was reported from Block IsI:tud, 
p. ni. of 3Yth, as low VI moved up tlie Atlantic Coast. Rimy 
of tlie highs, and especially the lows, afforded a fair oppor- 
tunity to study upper and lower cloud motionat or near their 
centers. I n  the case of lows the lower clouds in front almost 
invariably took tlie direction of the wind or toward the center. 
The upper clouds on the other hand, when the low moved 
almost due south, were moving either due east or toward 
northeast a t  right angles to  the trajectory. The conclusion 
was rather strong, especially in the case of low VI, that the 
cause of motion in no case could he the general drift of the 
atmosphere either in the lower or in the higher layers. It 
would seeni as though in all cases where there are well defined 
lows nioving nearly south or southeast the motion of lower 
and upper clouds ought to furnish a criterion as to the motion 
heing due to that  of any atmospheric strata. 
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THE WEATHER OF THE MONTH. 
By A. J. HENRY, Chief of Division of Records rbd Meteorological Data. 

The statistical aspect of the weather of the month is pre- I PRESSURE AND WIND. 
seiited in tho tables which form the closing part of this RE- 
VIEW. Table I in particular coiitziins a variety of details 
from which the reader may select those most interesting to 
himself. The niiinerical values in  the tables have been gen- 
eralized in a number of cases, the results appearing on Charts 
Nos. 111 to VIII, inclusive. 
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Normal contlitioim-The geographic distrilmtion of normal 
Imronietric readings a t  sea level and under local gravity for 
April is sliowii by Chart V I  of the MONTHLY WEATHER RE- 
VIEW for April, 1893. 

I n  April there is usually a decrease of pressure over the 
United States and Canada, except along the porth Pacific 


